The convergent close-coupling approach developed by the authors is applied to positron scattering from atomic hydrogen below the erst excitation threshold. In this approach the multichannelexpansion one-electron states are obtained by diagonalizing the target Hamiltonian in a large The general approach to electron-atom scattering, the convergent close-coupling (CCC) method, has been recently applied to the problem of electron scattering from atomic hydrogen [1 -3] and sodium [4]. The method uses a set of Laguerre functions to diagonalize the target Hamil-tonian. It has the feature that the set is complete in Hilbert space and the basis functions can be chosen to be orthonormal. The details of the the theory are contained in Ref. [2]. The convergence properties of the scattering amplitudes have been investigated as a function of the basis set size for a given value of target orbital angular momentum quantum number 1, and by increasing l in the target-state set. It has been shown that it is possible to get scattering ampltudes for low-lying excitations which are accurate to within a few percent over a wide range of energies. The method treats the full three-body problem to convergence. Its greatest success is that, unlike any other electron-atom scattering theory to date, it is able to achieve quantitative agreement with the measurements of the total ionization cross section and spin asymmetry [3] at the full range of projectile energies where measurements exist.
The convergent close-coupling approach developed by the authors is applied to positron scattering from atomic hydrogen below the erst excitation threshold. In this approach the multichannelexpansion one-electron states are obtained by diagonalizing the target Hamiltonian in a large The general approach to electron-atom scattering, the convergent close-coupling (CCC) method, has been recently applied to the problem of electron scattering from atomic hydrogen [1 -3] and sodium [4] . The method uses a set of Laguerre functions to diagonalize the target Hamil- tonian. It has the feature that the set is complete in Hilbert space and the basis functions can be chosen to be orthonormal. The details of the the theory are contained in Ref. [2] . The convergence properties of the scattering amplitudes have been investigated as a function of the basis set size for a given value of target orbital angular momentum quantum number 1, and by increasing l in the target-state set. It has been shown that it is possible to get scattering ampltudes for low-lying excitations which are accurate to within a few percent over a wide range of energies. The method treats the full three-body problem to convergence. Its greatest success is that, unlike any other electron-atom scattering theory to date, it is able to achieve quantitative agreement with the measurements of the total ionization cross section and spin asymmetry [3] at the full range of projectile energies where measurements exist.
In this Brief Report we apply the above method to the problem of positron-hydrogen scattering below the erst inelastic threshold for positronium formation. In this problem one only need modify the CCC theory for electron-hydrogen scattering by omitting the electronexchange terms and changing the sign of the potentials in the three-particle Hamiltonian. In the elastic scattering region the boundary condition for both problems is the same. Thus, the interest in describing the scattering lies in seeing how large a basis set one needs to use to obtain convergent results. These may be tested by comparison with the very accurate variational calculations [5 -7] , which are available for the first few phase shifts. Since the CCC expansions of the three-body wave function depend on the coordinates of the positron (ri) and electron (r 2) alone, and do not contain any correlation terms (r i -r2), it is not a priori clear how quickly the expansions will converge.
We also apply the standard close-coupling (CC) formalism, where convergence in the expansion of the threebody wave function is obtained using just the exact discrete eigenstates of the atomic hydrogen target. Com The resulting elastic phase shifts of our CCC and CC calculations are given in Table I . These are compared with variational calculations, as well as a calculation of Higgins et al. [8] , which is based on the intermediate energy R matrix method (IERM) [9, 10] . We see that the CCC results are in excellent agreement with the variational and IERM results. The IERM results [8] shown are those without extrapolation, because they are then directly comparable with our CCC numbers. It is not our intention here to provide phase shifts of four-figure accuracy, but merely to demonstrate the ability of the CCC theory to describe the features of positron scattering in the elastic region. On the other hand, the CC theory is not even in qualitative agreement for the lower partial waves, indicating the importance of treating the virtual excitation of the continuum.
In 
